MODLIS Atmosphere Products

Michael D. Kinhg
NASA Goddard Space Flight Center

> MODIS atmosphere products
- Contents and changes ih Collection 5

- Examples from Aqua (Collection 5)
v Cloud fraction
v Cloud topi properties
v Cloud optical & microphysical properties
» Uncerfainties
» Multilayer flag
v Aerosol properties

» Aerosol optical thickness & fine mode
fraction

» Deep blue algorithm for desert surfaces
v Water vapor
v Zonal cross sections

- Probability density functions (Collection 4)




Gridded| Level-3 Joint Atmosphere Products
(M. D. King, S. Plaiinick, P. A. Hubahks -~ NASA GSFC)

~ Daily, 8-day, and montithly products (97, 255, 255 MB)
- 20-257 of the size of these productsiin Collection 4

- Files conttain more SDSs), but are stored with internal hdf compression
(©)

> 151" equalfangle grid
» Statistics

- Mean, standard deviation, minimum, maximum
- QA mean, QA standard deviation
- Cloud fraction, pixel counts
- Log mean, log standard deviation (useful for cloud inhomogeneity studies)
- Mean uncertainty, QA mean uncertainty
- Marginal probability density functions for cloud properties
v Histogram counts, confidence histograms
- Joint probability density functions

v Joint histograms between various cloud properties (e.g., cloud optical thickness
vs cloud top pressure)




Daily Global (08__D3)i statisticsi from
Cloud (06 [L2)
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- Cloud Opftical Properties
v Primary: Retrieval

Standard Deviation

QA Standard Deviation

Pixel Counts

olnt Histogram wvs Emissivity (nxn
oint Histogram vs Pressure (nxn

Fraction

Derived from L2 Cloud (06 _L2)
Cloud Optical Properties (Primary Retrieval)

Full details at
modis-atmos.gsfc.nasa.gov. 75. Cloud Fraction_Combined




Monithly Mean Cloud Fraction
(S. A. Ackerman, R. A. Erey et al. = Univ. Wisconsih)

April 2005 (Collection 5) Cloud Fraction (Day)
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zZonal Mean Cloud' Fraction
(S. A. Ackerman, R. A. Frey ef'al. - Univ. Wisconsin)

April 2005 (Collectiion 5) Aqua
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Time Series offf Cloud Fractioniduring fthe Dayfime
(M. D. King, S. Platnick et al. -~ NASA GSEC)

Jiuly: 2002 - July' 2004
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Monithly Meani Cloud Top: Properties
(W. P. Menzel, R. A. Erey et al. -~ NOAA, Univ. Wisconsin)

Aprill 2005 (Collection 5) (-loud Top Pressure
Aqua '

Cloud Top Pressure (hPa)
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Zonal Mean, Cloud' Tlop Pressure
(W. P. Menzel, R. A. Erey et al. -~ NOAA, Univ. Wisconsin)

April 2005 (Collectiion 5) Aqua
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Monithly: Meani Cloud Fraction by Phase
(M. D. King, S. Platnick et al. -~ NASA GSEC)

July 2006 (Collection 5) Cloud Fraction (Liquid Water)
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Monithly Mean Cloud Opticall Thickness
(M. D. King, S. Platnick et al. -~ NASA GSEC)

Apr‘il 2005 (Collection 5) Cloud Optical Thicknesi: (Liquid

Aqua (QA Mean)

Cloud Optical Thickness
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Montihly Mean Cloudl Effective Radius
(M. D. King, S. Platnick et al. -~ NASA GSEC)

Apr‘il 2005 (CollecTion 5) Cloud Effective Radius (-Liquid Wat(?r)

Aqual (QA Mean) : ._ .

Cloud Effective Radius (um)
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Zonal Mean Cloud Effective Radius
(M. D. King, S. Platnick et al. -~ NASA GSEC)

April 2005 (Collection 5)
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Cloud Effective Radius Uncertainties
(S. Platnick, R. Pincus, et al. - NASA GSFC, NOAA CDC)

Liquid Water Cloud (Collection 5) Uncertainty in Cloud Effective Radius (Liquid Water)
Ar, / r, (%) :

Daily Aggregation
(correlation between pixels = 1)

Uncertainty in Cloud Effective Radius (Liquid Water)
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(daily’ uncertaintiesi uncorrelated)

April 1,2005




Multilayer Cloud Flag
(S. Platnick, M. D. King et al. = NASA GSEC)

April 2005 (Collection 5)
Aqua

Multilayer Cloud Flag (All Phases)
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Californial/ Califernia Currenti Regime

Monihly Joint Histoegram Counts of Liquid Water Clouds over Ocean
32°-40°N, 117°-125°W
Jiune 2005

Ter'r'a/MO DIES (AM Overpass) AQUG/MO DIES (PM Overpass)
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Monithly. Mean Aerosol Opticall Properties
(L. A. Remer, Y. J.. Kaufman, and D. Tanre et al. - GSEC, Univ. Lille)

Apr‘il 2005 (CollecTion 5) Aerosol Optical Thickness (0.56 pm)

Aqua
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zonal Mean Aerosol Opfical Thickness
(L. A Remer, Y. J. Kaufman, and D. Tanré et al. -~ GSEC, Univ. Lille)

April 2005 (Collectiion 5) Aqua
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Zonall Mean: Aerosol Eine Mode Eraction
(L. A. Remer, Y. J.. Kaufman, and D. Tanre et al. - GSEC, Univ. Lille)

April 2005 (Collectiion 5) Aqua
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Deep Blue Algoerithm for SeaWiES & MODIS
(NI C. Hsuj, S. C. Tisay, M. D. King, andi J. R. Herman - NASA GSFC)

> Utilize solar reflectance af ik = 412, 490), | At -oo
and 670 nhm| o retrieve aerosol optical
Thickness (7)) and single scattering albedo
()

> Less sensitive folaerosol height, compared
to UV methods

> Works wellon refirieving aerosoll properties
over various typesiof surfaces, including Pt ot
very: brighi desert

Reflectance (412 nm)

Reflectance (490 nm)

0.40 043 0.46 0.49

Hsuiet al. (2004) Reflectance (670 nm)




Aerosol Optical Thicknessiof Dust plumes: in Africa
(NI C. Hsuj, S. C. Tisay, M. D. King, andi J. R. Herman - NASA GSFC)

SeaWiFs a) February 25,2000

¢) February 27,2000 o d) February 28, 2000

0.5 1.0
Aerosol Optical Thickness (0.490 um)

Hsu et al. (2004)




Aerosol Optical Thicknessioft Dust plumes ini Asia
(NI C. Hsu, S. C. Tisay, M. D. King, and J.. R. IHerman - NASA GSFC)

Hsu et all (2006)

a) R(0.645, 0.555, 0.46

%)

b) SeaWiFS (Deep Blue Retrieval)

d) MISR (Operational)

1.0
Aerosol Optical Thickness (0.490 pm)



MODLS Deep) Blue Algoerithim over the Middle East
(N. C. Hsui, S. C. Tsay, M. D: King = NASA GSFC)

August 7, 2005

True Color Composite (0.65, 0.56, 0.47) Aerosol Opticall Thickness

Saudi Arabia

~% Persian Gulf

0.0 0.5 1.0 1.5 2.0 2.5
Aerosol Opficall Thickness




Monithly: Mean Precipitiable Water
(B. C. Gao, S. W. Seemanhn, J. i, W. P. Menzel = INRL, Univ. Wisconsin)

Apr‘il 2005 (Collection 5) Precipitable Water (Near—nfrared) Aqua

Aqua

Daytime Land & Sunglint:
(1 km pixels)

Precipitable Water (cm)

Daytime & Nighttime
(5 km pixels)
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Monithly:MeantWasiier Viapor
(5. W. Seemann, J. Lii, W. P. Menzel = Univ., Wisconsin, NOAA)

April 2005 (Collection 5) Surface to 920 hPa

Aqua

Water Vapor (cm)

—_—
E
(]
—
| 4
o]
&
>
| 5
bt
g




Monthly: Mean Temperaiure Proffile
(5. W. Seemann;, J.. Li, W. P. Menzel = Univ. Wisconsin, NOAA)

April 2005 (Collection 5) 1000 hPa
Aqua

Temperature (K)
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Monthly: Mean Temperaiure Proffile
(5. W. Seemann;, J.. Li, W. P. Menzel = Univ. Wisconsin, NOAA)

April 2005 (Collection 5) 700 hPa
Aqua

Temperature (K)
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MODLIS Level-3 N\on’rhly Global Br'owse Images

Aerosol Land & Ocean
Aerosol Land Only.

Aerosol Ocean Only.

Water Viapor
» Cirrus; Detfection
- Cloud Top Properities uncRANLES

L2 GRANULES

» Cloud Opticall Properties (3 MG RESOALY

L3 LOW-RES DAILY

Atmospheric Profile

L3 LOW-RES MONTHLY
L1B SHOWCASE

L2 & L3 MOVIES

L1B GRANULES
L2 GRANULES

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

€005 Aqua Images

L3 LOW-RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY |

modis-atimos.gsfic.nasa.gov




Summary and Resources

> llerra andiAqua

- MODLIS atmosphere productsi(descriptions, level-1b and level-3 browse imagery,
documentation, contact information, tiools for woerking with and ordering data...)

v/ modis:=aifimos.gsifc.nasa.goy

» MODLIS online visualization and analysisi system (Giovanni)
» MODLIS surface albedo, ecosystem, and NDVI filled-in global data sets
- Collection 5 enhancementsi and reprocessing

v- Atmosphere reprocessing of Aqua began on April 1, 2006 (January 2005 fo
present, then back o beginning of Aqua around July 4, 2002) and is now
completie

v- Atmosphere reprocessing of Terra began on July 18, 2006 (January 2005 fo
present, then back to beginning of Terra around February 24, 2000) andiis
now. in September 2001

v Aqua and Terra forward stream near real-time

v Datia available for browse (level-1 and atmosphere level-2 andi level-3) and
ordering at Level 1 and Atmosphere Archive and Distribution System (LAADS)

» |adswel.nascom.nasa.qoy.




